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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 21-24, 26-28 and 40 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cho (the article titled "Novel Nitrogen Profile Engineering for Improved 
TaN/Hf02/Si MOSFET Performance" submitted in the Information Disclosure Statement 
filed on December 23, 2004). 

As to independent claim 21 , Cho discloses a semiconductor device (see the 
entire article, including Table 1 's "Top Nitrided (TN)" transistor disclosure) comprising: a 
gate insulating film (the nitrogen-containing Hf02 film) and a gate electrode (the TaN or 
poly-Si film) stacked in this order [on a silicon substrate]; wherein said gate insulating 
film and said gate electrode are in contact with each other; and wherein said gate 
insulating film (the nitrogen-containing Hf02 film) comprises a nitrogen containing high- 
dielectric-constant insulating film which has a structure in which nitrogen is introduced 
into metal oxide or metal silicate; and the nitrogen concentration in said nitrogen 
containing high-dielectric-constant insulating film has a distribution in the direction of the 
film thickness (i.e., there is nitrogen only in the top of the Hf02 film, just like the nitrogen 
concentration distribution in the applicant's Fig. 1 layer 103); and a position at which the 
nitrogen concentration in said nitrogen containing high-dielectric constant insulating film 
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reaches a maximum in the direction of the film thickness is present in a region at a 
distance from the silicon substrate (again, there is nitrogen only at the top of the Hf02 
film, just like the nitrogen concentration distribution in the applicant's Fig. 1 layer 103). 

Claim 21 is thus rejected under 35 USC 102(b) as being anticipated by Cho. 

As to independent claim 40, Cho discloses a semiconductor device (see the 
entire article, including Table 1's "Top Nitrided (TN)" transistor disclosure) comprising: a 
gate insulating film (the nitrogen-containing Hf02 film) and a gate electrode (the TaN or 
poly-Si film) stacked in this order [on a silicon substrate]; wherein said gate insulating 
film and said gate electrode are in contact with each other; and wherein said gate 
insulating film (the nitrogen-containing Hf02 film) contains nitrogen and metal oxide or 
metal silicate; and the nitrogen concentration in said gate insulating film has a 
distribution in the direction of the film thickness (i.e., there is nitrogen only in the top of 
the Hf02 film, just like the nitrogen concentration distribution in the applicant's Fig. 1 
layer 103); and a position at which the nitrogen concentration in said gate insulating film 
reaches a maximum in the direction of film thickness is present in a region at a distance 
from the silicon substrate (again, there is nitrogen only at the top, just like the nitrogen 
concentration distribution in the applicant's Fig. 1 layer 103). 

Claim 40 is thus rejected under 35 USC 102(b) as being anticipated by Cho. 

With respect to claim 22, Cho discloses wherein a position at which the nitrogen 
concentration in said nitrogen containing high-dielectric-constant insulating film (the 
nitrogen-containing Hf02 film) reaches a maximum in the direction of the film thickness 
is present in a region at a distance of not less than 0.5 nm from the silicon substrate 
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(again, there is nitrogen only at the top of the Hf02 film, just like the nitrogen 
concentration distribution in the applicant's Fig. 1 layer 103). 

With respect to claim 23-24, Cho discloses wherein a position at which the 
nitrogen concentration in said nitrogen containing high-dielectric-constant insulating film 
(the nitrogen-containing Hf02 film) reaches a maximum in the direction of the film 
thickness is localized on the side of a gate electrode (the TaN or poly-Si film) in said 
nitrogen containing high-dielectric-constant insulating film. 

With respect to claim 26, Cho discloses wherein said gate insulating film (the 
nitrogen-containing Hf02 film) comprises a silicon oxide film (second paragraph of 
introduction teaches that the gate insulating film have silicon oxide film) formed on said 
silicon substrate so as to be in contact therewith, and said nitrogen containing high- 
dielectric-constant insulating film (the nitrogen-containing Hf02 film) formed on said 
silicon oxide film so as to be in contact therewith. 

With respect to claim 27, Cho discloses wherein said silicon substrate (again, 
there is nitrogen only at the top of the Hf02 film, just like the nitrogen concentration 
distribution in the applicant's Fig. 1 layer 103) and said gate insulating film (the nitrogen- 
containing Hf02 film) are in contact with each other, and said gate insulating film (the 
nitrogen-containing Hf02 film) and a gate electrode (the TaN or poly-Si film) are in 
contact with each other; and said gate electrode is made of either a polysilicon or a 
polysilicon germanium conductive film (the TaN or poly-Si film). 

With respect to claim 28, Cho discloses wherein said gate insulating film contains 
at least one type selected from the group consisting of Zr, Hf, Ta, A1 , Ti, Nb, Sc, Y, La, 
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Ce, Pr, Nd, Sm, Eu, Gd, Tb. Dy, Ho, Er, Tm, Yb and Lu (the nitrogen-containing Hf02 
film). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho (the 
article titled "Novel Nitrogen Profile Engineering for Improved TaN/Hf02/Si MOSFET 
Performance" submitted in the Information Disclosure Statement filed on December 23, 
2004). 

With respect to claim 25, Cho discloses wherein the nitrogen concentration on a 
silicon substrate (again, there is nitrogen only at the top of the Hf02 film, just like the 
nitrogen concentration distribution in the applicant's Fig. 1 layer 103) side interface of 
said gate insulating film (the nitrogen-containing Hf02 film) is less than 3 atomic %. 

Cho did not discloses the insulating film is less than 3 atomic %, however, it is 
well settled that "Where the general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by routine experimentation." 
In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) (Claimed process 
which was performed at a temperature between 40-80 C degree and an acid 
concentration between 25%-70% was held to be prima facie obvious over a reference 
process which differed from the claims only in that the reference process was performed 
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at a temperature of 1 00 C degree and an acid concentration of 1 0%.); see also 
Peterson, 315 F.3d at 1330, 65 USPQ2d at 1382 ("normal desire of scientists or 
artisans to improve upon what is already generally known provides the motivation to 
determine where in disclosed set of percentage ranges is the optimum combination of 
percentages."). 

Allowable Subject Matter 

Claims 29-39 are allowed. 

Claim 29 is allowable over the reference of record because none of these 
references disclose or can be combined to yield the claimed invention of a 
semiconductor device stacked a gate with gate insulating film comprises a nitrogen 
containing high-dielectric-constant insulating film a position at which the nitrogen 
concentration in said nitrogen containing high-dielectric-constant insulating film 
selectively bonds with a silicon atom in metal silicate. 

Claim 34 is allowable over the reference of record because none of these 
references disclose or can be combined to yield the claimed invention of a 
semiconductor device stacked a gate with gate insulating film comprises a nitrogen 
containing high-dielectric-constant insulating film nitrogen is introduced only into a 
region lying between the position at which the silicon concentration has the minimum 
value and said gate electrode side interface. 

Claim 37 is allowable over the reference of record because none of these 
references disclose or can be combined to yield the claimed invention of a 
semiconductor device a gate insulating film and a gate electrode stacked in this order, 
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wherein said gate insulating film and said gate electrode are in contact with each other; 
wherein said gate insulating film has a layered structure having, from the silicon 
substrate side, a first silicon oxide film, a metal oxide film or a metal silicate film, and a 
second silicon oxide film stacked in this order; wherein only the second silicon oxide film 
has a structure in which nitrogen is introduced into silicon oxide; wherein the first silicon 
oxide film, the metal oxide film and the metal silicate film do not contain nitrogen. 

Claims 30-33, 35,36, 38 and 39 contain allowable subject matter by virtue of their 
dependency. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tsz K. Chiu whose telephone number is 571 -272-8656. 
The examiner can normally be reached on 0800 to 1700. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra V. Smith can be reached on 571-272-2429. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ZandraV. Smith/ 

Supervisory Patent Examiner, Art 

Unit 2822 

/Tsz K Chiu/ 
Examiner, Art Unit 2822 



